Immunomodulation of enzyme function in plants by single-domain antibody fragments.
Immunomodulation involves the use of antibodies to alter the function of molecules and is an emerging tool for manipulating both plant and animal systems. To realize the full potential of this technology, two major obstacles must be overcome. First, most antibodies do not function well intracellularly because critical disulfide bonds cannot form in the reducing environment of the cytoplasm or because of difficulties in targeting to subcellular organelles. Second, few antibodies bind to the active sites of enzymes and thus they generally do not neutralize enzyme function. Here we show that the unique properties of single-domain antibodies from camelids (camels and llamas) can circumvent both these obstacles. We demonstrate that these antibodies can be correctly targeted to subcellular organelles and inhibit enzyme function in plants more efficiently than antisense approaches. The use of these single-domain antibody fragments may greatly facilitate the successful immunomodulation of metabolic pathways in many organisms.